Vascular endothelial growth factor is efficiently synthesized in spite of low transfection efficiency of pSG5VEGF plasmids in vascular smooth muscle cells.
The limitation of lipotransfection with plasmid vectors is its low efficiency and the short-term expression of introduced genes. This is particularly important when the synthesis of high amounts of therapeutic products is required. However, growth factors with paracrine action overcome this problem. The aim of our study was to check whether the amounts of vascular endothelial growth factor (VEGF) generated after plasmid lipotransfection into vascular smooth muscle cells (VSMC) can be sufficient to stimulate endothelial cell proliferation. Two plasmids, pSG5-VEGF121 and pSG5-VEGF165, harboring human VEGF121 and VEGF165 isoforms were constructed and lipotransfected into COS-7 cells or to rat VSMC. The transfection efficiency, estimated by the expression of control, beta-galactosidase gene, was about 50% in COS-7 but rarely exceeded 5% in VSMC. However, despite this, the smooth muscle cells generated high amounts of VEGF protein, up to 3 ng/ml medium. The biological activity of this VEGF was confirmed by enhanced proliferation of human umbilical vein and coronary artery endothelial cells, stimulated with conditioned media of pSG5-VEGF transfected cells. Thus, the low transfection efficiency does not preclude the generation of high amounts of VEGF by VSMC. After reaching the maximum at about 48 h after transfection, the generation of VEGF decreased in the following days. Such a situation may be sufficient for the gene therapy of restenosis when the long-term expression of therapeutic gene(s) is not necessary. Thus, we suggest that the pSG5-VEGF121, and pSG5-VEGF165 plasmids can be used for therapeutic application.